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Since its first description in the early 1950’s, the tech- angioscopy. This makes it almost impossible to com-
nique of carotid endarterectomy (CEA) has been con- pare series and wide range of reported defects after
tinually refined in an effort to reduce the incidence of CEA, and their clinical significance must be interpreted
neurological complications. Considering the po- in this light.
tentially disastrous consequences that may result from Data on completion procedures from the EVEREST
major residual defects at the endarterectomy site, many trial were presented at the 1998 ESVS meeting in Paris
investigators have advocated routine completion im- and led to consternation among the audience.12 This
aging.1–7 was because the trial protocol stated that, after ran-
Several techniques have been described, including domisation to eversion or standard endarterectomy,
completion angiography, angioscopy, and duplex the decision to revise a technical defect was to be left
ultrasonography. Completion angiography, perhaps to the discretion of the surgeon.13,14 Many argued that
the most widely employed quality control procedure, such autonomy would have a negative impact on
is considered the gold standard by many surgeons. interpretation of the trial findings. However, while
However, angiography has its own morbidity in- standardisation of the detection and correction of de-
cluding haemorrhage, arterial wall dissection, allergic fects is desirable it is in our view, as yet, impossible.
reactions, embolisation, and exposure to radiation. Numerous studies suggest that completion imaging
Angioscopy also has its shortcomings, including the reduces the incidence of postoperative neurological
magnifying effect that may render the exact quan- events when compared to historical controls. For ex-
tification of defects difficult, the requirement for pro- ample, Scott et al. demonstrated a reduction in peri-
longed clamping times, the lack of a complete overview operative stroke rate (6.8% to 3.6%) which they at-
of the vessels, and the possibility of injuring the arterial tributed to the immediate revision of defects detected
wall with scope. However, this technique does allow in 11% of patients undergoing completion angio-
direct visualisation of the endarterctomy site, and the graphy.15 In a retrospective study, Courbier et al. com-
opportunity to correct defects, prior to restoration of pared 206 CEAs performed without, and 100
flow. Duplex ultrasonography permits a non-invasive consecutive CEAs performed with, intraoperative
haemodynamic and anatomic evaluation of the en- angiography and observed a reduction in neurological
darterectomy site but is expensive and highly operator morbidity and mortality.16 Donaldson et al. also con-
dependent.8–11 cluded that routine practice of a completion in-
None of these techniques is standardised in the vestigation contributes to their low rates of
context of CEA, despite the attempts by some authors perioperative complications and restenosis.2 Roon and
to define objective criteria. For example, most com- Hoogerwerf reported a statistically significant re-
pletion angiography is performed in a single plane duction in ischaemic neurological complications afterand may therefore miss significant lesions. Even more
introduction of completion angiography to their prac-latitude exists in the interpretation of duplex and
tice.1 Similarly, Lennard et al. reported that a policy of
transcranial doppler and angioscopy has contributed
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However, the results of EVEREST suggests that this made, rather than considering the possibility of later
correction.issue warrants further consideration. In the majority
of studies cited above, outcome was evaluated in the
study population as a whole, that is, in patients with
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